We report an unusual case of a 55 year old Japanese woman with a seminoma but relatively normal menses. The patient was a phenotypic female with late onset menarche (18 years of age), who was amenorrhoeic for the first year, followed by menses of one to three days' slight flow with dysmenorrhoea, but an otherwise normal menstrual history. A typical seminoma was removed from the left adnexal region and an immature testis was identified separately as an associated right adnexal mass.
Abstract
We report an unusual case of a 55 year old Japanese woman with a seminoma but relatively normal menses. The patient was a phenotypic female with late onset menarche (18 years of age), who was amenorrhoeic for the first year, followed by menses of one to three days' slight flow with dysmenorrhoea, but an otherwise normal menstrual history. A typical seminoma was removed from the left adnexal region and an immature testis was identified separately as an associated right adnexal mass. Repeated karyotypic studies on peripheral blood lymphocyte cultures showed only 46,X,-Y,t(Y;15) (ql2;p13). Cytogenetic examination of the patient's younger brother, who had fathered three healthy children, showed an identical karyotype. Mosaicism of 46,X,-Y,t(Y;15)(ql2;pl3)/45,X cell lines was found in skin samples from the patient's elbow and genital regions, although there were no clinical stigmata of Turner syndrome. An androgen receptor binding assay of cultured genital skin fibroblasts was negative. Molecular analysis using Southern blot hybridisation, PCR, and direct DNA sequencing showed that neither the patient nor her brother had a detectable deletion or to the origin of the patient's (Y; 15) translocation using CytoVision (Applied Imaging Corporation, USA). Genomic DNA was also prepared from peripheral blood leucocytes and cultured skin fibroblasts by standard techniques, and then subjected to restriction endonuclease digestion, electrophoresis, and Southern blot hybridisation using probes described below to detect the presence of various regions of the Y chromosome."2 Two additional loci, the SRY and the proximal border of the pseudoautosomal region (PABY), were examined by polymerase chain reaction (PCR)" from DNA and from paraffin embedded gonadal tissues by a modified method."'
For Southern blot studies, we used 17 Y specific fragments as probes. These detected 24 loci spanning the entire chromosome from Yp to Yq telomeric regions; the map positions ofthese loci have been previously defined by deletion mapping.'5 The Y chromosome sequence described by Sinclair et af was also used as a target for PCR. Direct sequencing of the SRY region was performed using an ABI 373A fluorescent automated DNA sequencer (Applied Biosystems, USA) with Dye Terminator Cycle Sequencing FS Ready Reaction Kit (Perkin-Elmer Corporation, USA) using custom primers from Hokkaido System Science Co Ltd, Japan. Additional sequencing was also performed using a Hitachi SQ-5500 fluorescent automated DNA sequencer (Hitachi Ltd, Japan) using primers with 5' T7 sequences following subcloning ofthe -350 bp PCR product using the Takara Ligation System (Takara Shuzo Co Ltd, Japan), pT7 Blue T-vector (Novagen, USA), and competent high DH5 (Toyobo, Japan) cells. Thermosequenase sequencing reagents were from Amersham International plc, UK.
ANDROGEN RECEPTOR STUDIES
A genital skin sample was obtained by punch biopsy of the labia majora and cultured in 10% FCS-MEM with Eagle's salts supplemented with non-essential amino acids and antibiotics. Specific binding of 5a-dihydrotestosterone (DHT) to androgen receptors of skin fibroblasts was measured by the method described by Brown and Imagine. ' (table 3) .
Discussion
The present case appears to be an XY female, in agreement with histological evidence of testis tissue found in both adnexae as well as the diagnosis of her tumour as a seminoma. Testicular feminisation (androgen insensitivity syndrome) was confirmed by the androgen receptor assays on cultured skin fibroblasts from the patient. It is well known that XY females with seminoma have male genitalia owing to testosterone' and do not have ovaries or a uterus, implying suppression of Mullerian duct development as a result of Mullerian inhibiting substance secreted by the fetal testis (Sertoli cell).'9 However, unlike most XY females who present with primary amenorrhoea, our patient had a menstrual history of reasonably normal, if late onset, amenorrhoea for the first year, followed by menses of one to three days' slight flow with dysmenorrhoea. DNA analysis showed no evidence of deletion ofY chromosome sequences including the SRY region in either the patient or her brother as a possible explanation for this patient's unusual menstrual history. Many XY females have also been reported to have no abnormality in the SRY gene.20 21 The presence of Leydig and Sertoli cells also provides evidence for cells dependent on the expression of Y chromosome or SRY genes.22 23 We performed chromosomal analysis of the patient's genital and elbow skin to seek possible additional clues for this unusual phenotypic association. These studies showed a minor but significant mosaic population of cells with a 45,X karyotype intermixed among the majority with the constitutional 46,X,-Y, t(Y; 15) (ql 2;pl 3) karyotype. Mosaicism associated with the 45,X karyotype appears to have occurred after fertilisation because of differing results among different samples, and mosaic patterns are known to depend on many factors, such as the number of blastomeres at the time of the mutational event, the cell lineage affected by the mutational event, and cell viability and selection. 24 We do not know if mosaicism is present in other non-ectoderm derived tissues in the present case, but it was not observed in peripheral blood lymphocytes. Unfortunately, no testis specimen was available for chromosome analysis.
The dysgenesis that characteristically produces 45,X Turner syndrome25 is a common and interesting disorder. Characteristic clinical features include short stature and primary amenorrhoea, neither of which our patient exhibited. Although 45,X is the most common karyotype, this syndrome may also be caused by the partial absence of one of the X chromosomes, such as in 45,X/46,XY mosaicism. Turner mosaicism in gonadal and other genital tract tissues may in some modifying way have contributed to the unusual phenotypic features in our patient, although we can not exclude abnormalities in other sex differentiation related genes.
There is a possibility that her menses were caused by peripheral aromatase activity or hypophysis-adrenal gland hormone in the absence of ovulation not under the control of ovarian hormone.
The patient's constitutional t(Y; 15) is probably a balanced translocation derived from her father which is also present in her brother without effect.
